Egypt considers the biggest imported food oils country in the world especially sunflower oil. A field experiment was carried out to study the influence of two organic fertilizers (biochar and poultry manure) applied by two methods (mixed and lined addition) and three nitrogen rates (0, 40 and 60 kg fed -1 ) on sunflower plant growth, yield, yield component and nutrients uptake. The experimental design was split split block design. Plant height, head diameter (cm), seed weight plant -1 , 1000 seed weight, stem diameter (cm),leaves number plant -1 , straw and seeds yields (kg fed -1 ), oil percentage, oil yield (kg fed -1 ), harvest index (%), biological yield (kg fed -1 ) and nutrients uptake by straw and seeds were determined. The obtained results indicated that all the previous parameters significantly increased by all used treatments except harvest index and phosphorus uptake by seeds where it decreased with biochar and poultry manure. In addition, the combination between 40 kg N fed -1 and biochar gave the highest 1000 seed weight value (54.35g) while, the maximum seed yield value (2296.7 kg fed -1 ) was occurred with the treatment of biochar applied by mixed method at the rate of 40 kg N fed -1 without any significance over the combination of poultry manure, lined addition method and 60 kg N fed -1 . The highest oil yield (927.7 kg fed -1
INTRODUCTION
Egypt considers the biggest imported food oil country in the world especially sunflower oil. Egypt's oil consumption has increased over recent years. Our production of seed oils still less than the current needs, where it covers about 10% of the consumption (ElFayoumy et al., 1999) . To meet the gap between consumption and production, it must increase the production and the area of seed oils crops especially that of sunflower which grown in different soils and climate conditions. It can do this by increasing soil fertility which achieves by adding different materials such as biochar, poultry manure, and nitrogen fertilizers. So, to sustainable agriculture and maintain soil fertility, biochar was used to the soil which is considered an organic compound, carbon-rich material, produced by fast or slow pyrolysis. The organic C content of biochar could achieve a lot of benefits to soil such as improving physical and chemical properties, Schulz and Glaser (2012) , enhancing water holding capacity regarded to hydrophobicity and surface area of biochar (Verheijen etal.,2009) , improving nutrient availability, TaghizadehToosi et al.,(2012) and Alburquerque, et al. (2014) , modifying biological activity (Lehmann, et al.,2011) . The previous benefits of biochar depend upon pyrolysis temperature, production conditions and biochar age (Fang et al., 2014 and Houben et al., 2014) . In addition, It can be used different materials to produce biochar such as crop residues, woody materials, poultry litter, tree clippings, lawn grass cuttings, sludge and manures (Melo et al., 2015 and Qayyum et al., 2015) . For saving the environment from pollution, the woody residues from furniture industry was used to produce biochar. In addition, poultry manure is identified as a suitable organic fertilizer, the most valuable of all animal manures and it used for soil fertility maintenance (Adekiya and. Agbede 2009,) . On the other hand, many researchers stated that nitrogen fertilizers significantly increased sunflower plant height, dry matter, seed production, oil yield (Oyinlola et al., 2010; Sincik et al., 2013; Salih, 2013) . However, other investigator found that seed oil percentage decreased with increasing nitrogen fertilizer rates (El-kady et al.,2010 and Awed 2010) . The study aimed to investigate the effect of biochar, poultry manure, nitrogen fertilizers rates and their adding methods on sunflower yield, yield components and nutrients uptake.
MATERIALS AND METHODS
A field experiment was carried out in a private farm, Damietta Governorate, Egypt to investigate the effect of two organic fertilizers (biochar and poultry manure), two methods of application (mixed and lined method ), nitrogen fertilizer rates (0, 40,and 60 kg fed -1 ) and their interaction on sunflower nutrients uptake, plant growth parameter, yield and its components. The used biochar was produced from the furniture residues by slow pyrolysis. The mixed application method of biochar or poultry manure were added to surface layer (0-20cm) then mixed and soil lined while the second method (lined method), soil was lined then biochar or poultry manure were added to every line then coated by soil.
The used soil had loamy sand texture and some chemical and physical properties of studied soil were listed in Table 1 . Sunflower seeds (Helianthus annuus L.) cv Sakha -53 were collected from Agricultural Research Centre, Egypt. The treatments were arranged in split split block design with three replications. The experimental plot was 5.7 m 2 consisting of three rows.
Biochar and poultry manure were added at the rate of 8 ton fed -1 with two ways of addition. The chemical analysis of biochar and poultry manure was listed in Table 2 . Space between hill and the other one was 25 cm within the row. Seeds were sown at 3-4 seeds in each hill. Plants were thinned after 21 days from sowing to two plants. Urea (46.5%) at the rate of 0, 40 and 60 kg fed -1 were applied after thinning and elongation stage. Potassium and phosphorus fertilizer were added as recommended doses.
At harvest time, plant height (cm) stem diameter (mm), head diameter (cm), seeds weight head -1 (g), 1000 seeds weight, seeds weight (g), straw and seed yield (kg fed -1 ) and biological yield kg fed -1 were determined. The samples were separated into shoots and head which dried at 70 O C. Total nitrogen, phosphorus, and potassium were determined in the digested solution according to the method described by Cottenie et al., (1982) . N, P, and K uptake were calculated separately by the following formula: Nutrient uptake in kg fed -1 = Nutrient % in seed or straw*dry matter of grain or straw in kg fed -1 /100 (Sharma, et al. 2012) 
Soil analysis
Particle size.distribution was.determined using the international.pipette method as described by Haluschak (2006) . Electrical.conductivity and soil pH values were determined in soil suspension as described by Carter and Gregorich (2007) . Field capacity.and saturated.percentage were determined as described by Black, (1965) . Soil was extracted by using 2.0 N KCl according to van Reeuwijk (2002) to determine the available nitrogen.using half automatic kjeldhal apparatus. While, the soil was extracted by using 0.5 N NaHCO 3 -at pH, 8.5 according to van Reeuwijk (2002) to estimate.available.phosphorus.in this.extraction. Available potassium in soil.was extracted.by using 1.0 N (CH 3 )COONH 4 according.to Hesse (1971) and estimated by using the Flame photometer model PFP7.
Statistical analysis
All data were statistically analyzed according to the technique of analysis, variance (ANOVA),.the. least .significant difference (LSD) method and. Correlation coefficient. analysis were.used to. compare the differences between the. means of. treatment values according. to methods described.by Gomez and .Gomez (1984) . All. measurable investigations were .performed. utilizing an.examination.fluctuation procedure by .method of CoSTATE PC programming.
RESULTS AND DISCUSSION

Plant height.
Data in Table ( 3) show that plant height (cm) was significantly affected by poultry manure, furniture residues biochar, its adding methods and nitrogen fertilization rates. Sunflower plant height was higher with poultry manure (224.1cm) treatment than the other ones. Adding organic fertilizers in the line then cover with soil reduce plant height value compared with the mixed method with soil. These results may be due to an increase in the connection area between plants root and organic fertilizers. On the other hand, plant height increased with increasing nitrogen rates where, the application rate of nitrogen fertilizer (40 kg fed -1 ) recorded the highest plant height (223.8 cm) compared with control (N0). These result may be regarded to nitrogen role in encouraging plant cell for division, growth and elongation. These results are in line with those obtained by El-kady, et al.,2010 and Awed (2010) .Meanwhile, the interactions between treatments are significantly affected plant height where, it increased with the interaction between mixed method and organic fertilizers. The highest plant height value (231.5cm) was found with the interaction between adding mixed method and biochar. Also, the interaction between biochar mixed adding method and 60 kg N fed -1 gave the highest plant height value (236.3 cm). This result may be due to nitrogen role and the ability of biochar to absorb nutrients and increases available nutrients (Verheijen et al., 2010) .
Head diameter (cm)
Head diameter data was shown in Table ( 3). All used treatments increased significantly sunflower head diameter (cm) compared with control treatment. Also, adding poultry manure increased head diameter (cm) compared with adding biochar. These results may be due to the poultry manure higher content from nutrient which reflected on plant growth (Adekiya and Agbede 2009) .
The mixed method also recorded the higher head diameter value (19.81 cm) compared with the other one. In addition, head diameter increased with increasing nitrogen fertilizer rates compared with the control (N0) treatment (17.22cm).The interaction between organic fertilizers and nitrogen rates significantly increased sunflower head diameter (Fig1). In addition, the combination between biochar treatment and 60 kg fed -1 nitrogen recorded the highest head diameter value (21.33cm). While the interaction between all used treatments was not significantly affected the sunflower head diameter. The highest head diameter value (23.33cm) was found at the interaction between biochar, mixed method and 60 kg N fed -1 . Seed weight head -1 (g) Data in Table ( 3) show that seed weight head -1 (g) significantly increased by all used treatments where, the treatments of poultry manure, mixed addition method and nitrogen fertilizers rates increased seed weight head -1 (g) values compared with the control treatment. Using nitrogen at a rate of (60 kg fed -1 ) recorded the highest seed weight head -1 (67.29 g). These results are in contrast with those of Mahrous, N. M. et al.(2014) . On the other hand, the interactions between the used treatments significantly increased seed weight head -1 (g) as shown in Fig (2) . The highest seed weight head -1 (g) value (72.71 g) was found at the nitrogen fertilizer rate of 60 kg fed -1 , without significant with the treatment of 40 kg N fed -1 , mixed adding method and biochar. 
seed weight (g)
The weight of 1000 seed significantly increased by using organic fertilizers, mixed adding method and nitrogen rates. The nitrogen rate of 40 kg fed -1 gave the highest 1000 seed weight value (52.73g). The increase in 1000 seed weight may be due to the increase in plant height, leaf area, nutrients uptake and photosynthesis which stored in seeds as result of nutrients availability. These results are in agreement with those of El-kady et al.,(2010) . The interactions between treatments significantly increased the weight of 1000 seed where the combination between 40 kg N fed -1 and biochar gave the highest 1000 seed weight value (54.35g).
The combined between biochar, mixed adding methods and 40 kg N fed -1 showed the best weight of 1000 seed. These results may be a cause to biochar role in saving nutrients, increasing CEC and increasing nutrient availability by increasing surface area with mixed adding method (Yasin, et al. (2013) 
Stem diameter(cm) and leaves number plant -1
Stem diameter and leaves number plant -1 (Table  3) significantly increased with all used treatments. The nitrogen rate of 40 kg N fed -1 recorded the highest stem diameter and leaves number plant -1 . These results are in agreement with those of Yassen et al.(2011) Sunflower seed yield (kg fed -1 ) The presented data in Table ( Awed 2010 and Sincik, et al. (2013) . They studied the effects of different nitrogen rates (0, 40, 80, 120, 160, 200 and 240 kg ha -1 N) on the yield, its components and the quality characters of sunflower. They found that as the N rate increased, all of the traits measured significantly increased, except the oil content. and the highest. seed yield ( 2713.6 to 2751.2kg ha -1 ) and crude oil. yield (1012.7 to 1042.5 kg ha -1 ) were obtained.using 160 kg ha -1 N. On the other side, the interaction between organic fertilizers and application methods significantly increased seed yield and the integration between furniture residues biochar and mixed adding methods gave the highest seed yield value (2246 kg fed -1 ) Fig (3) . Meanwhile the interaction among all used treatments also significantly increased seed yield compared with the control treatments (939 kg fed -1 ).The highest seed yield value (2296.7 kg fed -1 ) was found at the treatment of biochar, mixed method and 40 kg N fed -1 without any significant with the combination between poultry manure, lined adding method and 60 kg N fed -1 . These results may be due to treatments effects on head diameter, stem diameter, plant height and leaf area which reflected on seed yield where they correlated significantly with seed yield by R= 0.72, R=0.57, R= 0.51 and R= 0.77, respectively. Sunflower straw yield Results in Table ( 3) show that sunflower straw yield (kg fed -1 ) took the same trend where it increased with all used treatment compared with control treatment. The highest straw yield value (4760 kg fed -1 ) was found with the treatment of biochar, mixed adding methods and 60 kg N fed -1 . These results are in agreement with those of Ali et al. (2012) .and Nasim et al. (2012) who reported that increasing sunflower yield. with increasing.nitrogen fertilizer rates. Oil percentage and oil yield (kg fed -1 ) Data as shown in Table ( 4) illustrate that oil percentage and oil yield (kg fed -1 ) were significantly affected by all used treatments, where they increased with increasing nitrogen rate and the highest oil percentage and oil yield (kg fed -1 ) values (40.7% and 801.88 kg fed -1 ) were found with the nitrogen fertilizer rate of 40 kg fed -1 . These results are in line with those of El-kady et al.,2010 and Sincik, et al. (2013) The interactions between all used treatments were significantly affected oil percentage and oil yield (kg fed -1 ) where oil percentage decreased with the biochar interactions except with the nitrogen rate of 60 kg fed -1 , it increased compared with the control. These results may be due to incomplete decomposition of biochar and low content of nitrogen. Similar results were found with Alburquerque, et al. (2014) who stated that the effects of biochar addition on plant dry biomass.were greatly dependent upon the biocharapplication.rate and biochar type, mainly.associated to its nutrient content due to the low fertility of the soil used.
However, oil yield (kg fed -1 ) increased with all used treatments interactions (Fig 4) . These results may be due to increasing seed yield with the used treatment compared with the control treatment and the increment in head diameter which correlated significantly with oil yield (R=0.72 ). The highest oil percentage and oil yield (927.7 kg fed -1 ) were recorded with the combination of poultry manure, mixed adding methods and 40 kg N fed -1 without significant with the treatment of biochar, mixed method and 60 kg N fed -1 . ) and harvest index (%) Data presented in Table ( 4) show that biological yield (kg fed -1 ) and harvest index (%) were significantly affected by organic fertilizers, adding methods and nitrogen rates. Biological yield increased with all used treatments and their interactions over control treatment where it increased by 26.4% and 25.9% with the treatment of 40 and 60 kg N fed -1 respectively, compared with control (N0). These results are in the same line with Abd El-Rahman, et al. (2016) . On the other hand, the interaction between nitrogen rates and organic fertilizers (Fig.5) significantly increased biological yield (kg fed -1 ). The highest biological yield value (7037 kg fed -1 ) was recorded with the interaction between biochar, mixed adding method and 60 kg N fed -1 . Meanwhile, harvest index takes the same trend with nitrogen rates where it increased with increasing nitrogen rates. The highest harvest index value (45.1%) was occurred with the treatment of 60 kg N fed -1 while, the lowest one (29.76% ) was recorded with the combination between poultry manure, mixed adding method and 40 kg N fed -1 . These results may be regarded to the increases in the straw yield in these treatments. Nutrients uptake by sunflower plant Data presented in Table (5) show N, P, and K uptake by seeds and straw of sunflower plant. Potassium uptake by straw was significantly increased by 44.48 and 45.16% with using poultry manure and biochar compared with the control treatment (without organic fertilizers). In addition, the mixed adding method increased potassium uptake by straw by 21.19% compared with the other one. On the other hand, it increased by 25.96 % and 23.33% with the nitrogen treatments of 40 and 60 kg N fed -1 compared with the control treatment (N0). These results are in the same line with Yassen, et al.(2011) The interactions among all used treatments were significantly affected potassium uptake by straw. The interaction between biochar, mixed adding methods and 60 kg N fed -1 gave the highest potassium uptake by straw value (230.6 kg fed -1 ). Potassium uptake by seeds was significantly affected by all tested treatments and take the same trend of potassium uptake by straw.
Nitrogen uptake by sunflower straw and seeds was significantly increased by all investigated treatments, where nitrogen uptake by straw increased from 18.29 kg fed -1 at without organic fertilizers to 29.12 kg fed -1 with the biochar treatment. These results may be due to the ability of organic fertilizer to save adding nitrogen and gave nutrients to plants. Nitrogen uptake by sunflower seeds was increased by 48.16 and 53.45% with the treatments of 40 and 60 kg fed -1 respectively, compared with the control treatment. Similar results were found with those of Yassen et al.(2011) .On the other hand, the interactions between all tested treatments significantly increased nitrogen uptake by sunflower straw and seeds. The highest nitrogen uptake by sunflower seeds (70.27kg fed -1 ) was recorded at the combination between biochar, mixed adding method and nitrogen rate of 40 kg fed -1 . Phosphorus uptake by sunflower seeds significantly decreased by using organic fertilizer compared with untreated one. These results may regard to phosphorus integrated with organic matter or consumption in building soil organisms bodies. In contrast, increasing nitrogen rates increased phosphorus uptake by seeds by 96.11 and 61.36% with the treatments of 40 and 60 kg fed -1 respectively, compared with the control treatment. These results may be due to the stimulation relation between nitrogen and phosphorus nutrient. These results are in agreement with those of Abd El-Rahman, et al. (2016) . The highest phosphorus uptake by seeds (12.53 kg fed -1 ) was recorded with 40 kg N fed -1 . However, phosphorus uptake by straw significantly increased by using organic fertilizer, adding methods and nitrogen rates. Mixed adding method increased phosphorus uptake by straw by 18.02% compared with lined adding methods. These results may be due to the increment in reaction of surface area in the mixed method. The interaction between poultry manure, lined adding methods and 60 kg N fed -1 recorded the highest phosphorus uptake by straw value (21.26kg fed -1 ) 
CONCLUSION
It could be concluded that all tested treatments and their interactions significantly affected the most studied parameters. The highest oil yield value (927.7 kg fed -1 ) was recorded with the combination between poultry manure, applied with mixed method and recommended rate of nitrogen fertilizers (40 kg fed -1 ) without significance with the treatment of biochar, mixed method and nitrogen rate of 60 kg fed -1 . Also adding poultry manure and biochar through mixed and lined method improved sunflower oil yield, seeds yield and nutrients uptake.
